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DECLARATION BY PETER LEONARD HUTCHISON UNDER 37 C.F.R. S1.132 

I, Peter Leonard Hutchison, declare the following: 

1 . I am the sole inventor of the invention disclosed and claimed in the above- 
identified patent application. I am an Australian citizen, and my residence is 19 Frances 
Road, Gelorup, WA 6230, Australia. 

2. I am a qualified Industrial Chemist with a Bachelor of Science degree in 
Chemistry that I obtained from the West Australian Institute of Technology (now known 
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as Curtin University of Technology) in 1970. I have spent most of my 30-year working 
life as the Station Chemist at two coal-fired electrical generating stations located in the 
Australian state of Western Australia, and as such I was responsible for the overall 
chemical operation of both power stations. I also developed a very successful private 
environmental consultancy business called SouthWest Chemical Services, which I sold 
in 2004. 

3. I am the founder and Managing Director of Smart Burn Pty Ltd ("Smart Burn"), 
an Australian company which I now operate on a full time basis, and which has rights in 
the subject, invention. The web site of the company may be accessed at 
www.smartburn.com.au. Smart Burn manufactures and sells a flue cleaning device in 
accordance with the invention that is marketed in Australia under the trademark 
"SmartBurn." 

4. The "SmartBurn" flue cleaning device removes undesirable deposits from the 
flue or chimney of a fuel-burning (particularly a wood-burning) stove or fireplace 
resulting from combustion of the fuel. The device comprises an enclosed container 
having an opening providing restricted communication between the interior and exterior 
thereof, the enclosed container being formed of a non-combustible heat resistant 
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material for placement in a fuel burning stove or fireplace, the interior of the enclosed 
container containing a sacrificial soot removal agent which is melted and then vaporized 
when heated by the fire in the stove or fireplace so as to generate cleaning vapors, the 
enclosed container and the opening being sized and shaped to exhaust the vapors from 
the enclosed container so as to clean the flue of the stove or fireplace. 

5. Since its commercial introduction in 2005, the "SmartBurn" flue cleaning 
device has gained wide acceptance and approval. As of June 25, 2009, Smart Burn 
had sold more than 55,000 units of the device, which represents sales of approximately 
1 ,500,000 Australian dollars. Attached as Exhibit A is a spreadsheet showing sales of 
the "SmartBurn" device on an annual basis, both in units and in Australian dollars. This 
spreadsheet demonstrates a significant and steady annual growth in the popularity and 
success of the "SmartBurn" device since 2007, and the same is also illustrated 
pictorially in the bar graphs that accompany the spreadsheet, depicting separately, and 
year by year, the unit sales figures and the dollar sales figures, respectively. It should 
be noted that the most recent sales figures have been tabulated only through June 25, 
2009, but that sales of the device are expected to be equally strong after July 1 , 2009, 
that is, into my company's next fiscal year, and until the sales of this seasonal product 
begin to decline near the end of July as, in the southern hemisphere, the current winter 
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heating season draws to a close. The company projects continuing growth in sales over 
the next five years and beyond, with the great majority of such sales occurring in the 
months of April through July. 

6. The spreadsheet set forth in Exhibit A also tabulates the number of retail 
outlets in Australia and in New Zealand that were actively selling the "SmartBurn" device 
in the years since its introduction in 2005, and attached as Exhibits B and C are lists of 
those specific retail outlets in Australia and New Zealand, respectively, specifying their 
names and geographic locations. These exhibits, which were prepared based upon my 
personal knowledge, indicate that through June 23, 2009, there were almost 700 retail 
outlets in Australia, and just over 100 in New Zealand, that were featuring and selling 
this highly successful product. 

7. A summary of the unsolicited media coverage which the "SmartBurn" device 
has received in Australia is also set forth in Exhibit A, indicating that the device has 
been featured in print media, as well as in television news coverage and in other 
television programming in Australia (such as programs devoted to highlighting 
successful businesses and programs devoted to highlighting new inventors and their 
inventions). This summary, which was prepared based upon my personal knowledge, 
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demonstrates that the "SmartBurn" has enjoyed a steady stream of media coverage, the 
amount of which has increased significantly each year since the product was introduced 
in 2005. 

8. Attached as Exhibit D is a listing of awards and achievements that have been 
earned by the "SmartBurn" device through June 22, 2009, some of which were 
presented to me personally (as the inventor), while others were presented to my 
company, Smart Burn. The list was prepared based upon my personal knowledge of 
these awards. Copies of the documents and/or certificates associated with a 
representative sample of these awards from each of the calendar years 2004-2009 are 
attached as Exhibits E-M. The "SmartBurn" device is now, and since 2004 has been, 
the only commercial product of my company Smart Burn, and all of these awards are 
attributable to that product. 

9. The widespread acceptance of the "SmartBurn" device has been due, in no 
small measure, to its efficacy, which has been demonstrated in objective testing 
conducted by an independent, authoritative third party. Specifically, attached as 
Exhibits N and O are, respectively, a 1-page, signed test report summary, dated 
December 15, 2003, and the entire supporting 13-page test report, also dated 


S:C. w nS\0»vkWn-OOoc»\Am«^rr». n u\P(it ! nts\WriyV*048-01 9WutchtionOocl wpd 


-5- 



Docket No.: 4049/019 

December 15, 2003, both of which were prepared by the AHHA Testing Laboratory (a 
division of the Australian Home Heating Association, Inc. or "AHHA", whose web site 
may be accessed at www.homeheat.com.au), located in Thebarton, in the neighboring 
Austalian state of South Australia, attesting to measurements made of the particulate 
emissions, power output and successful general operation and efficiency of a 
"SmartBurn" flue cleaning device in the flue pipe of a typical, medium-sized, fan-forced, 
wood-burning convection heater. 

10. This testing came about because the Department of Environment, an agency 
of the government of Western Australia (the Australian state in which I live and work), 
recommended to me that independent testing of my flue cleaning device be conducted 
by an unbiased, qualified analytical laboratory authority. They suggested that the 
testing be conducted by the AHHA Testing Laboratory, since the latter is one of only two 
testing laboratories in all of Australia that is qualified as having NATA Certification of 
Laboratory Testing (a certification recognized in the courts of law, both in Australia and 
globally) for domestic wood heaters. The testing was conducted in 2003 at my own 
expense, costing approximately 1 1 ,000 Australian dollars. 

1 1 . The AHHA test report summary of Exhibit O shows that the "SmartBurn" flue 
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cleaning device produced an average reduction of 37% in particulate emissions 
(indicating higher combustion efficiency of the convection heater), as well as a 6% 
increase in the power output of the heater on the high setting, and most significantly, an 
observable change in the condition of the flue pipe, namely, "a complete conversion of 
the black/brown soot and creosote deposits into fine white ash... ." These test results 
leave no doubt as to the efficacy of the "SmartBurn" device, which has, in turn, led to its 
widespread appeal in the marketplace and its commercial success. 

I hereby declare that all statements made herein of my own knowledge are true, 
and that all statements made herein on information and belief are believed to be true; 
and I further declare that these statements were made with the knowledge that willful 
false statements and the like so made are punishable as perjury, and that any such 
willful false, statements may jeopardize the validity of this application or any patent 
issued thereon. 



Peter Leonard Hutchison 


Dated: Gelorup, WA, Australia 
2009 


Evidence of c Amercial success 
1. Unit Sales and $ Sales: 


NB.: SmartBurn is a seasonal product (sales April to July only). 


Financial Year 

Unit Sales 

$ Sales 

Number 
of 

Retail stores 
that sell 

1 July to 30 June 

Number 

% 
Growth 

$ 

% 
Growth 

(Australia) 

(New 
Zealand) 

2003 

nil 


nil 




2004 

nil 


nil 




2005 — First introduced May. 
Figures for 1 month only 

1,115 


13,730 


2 


2006 

7,877 

606 

173,955 

1167 

83 


2007 

10,713 

36 

272,055 

56 

156 


2008 

16,853 

57 

429,037 

58 

435 

114 

2009 to 25th June 2009 

21,252 

26 

541,611 

26 

698 

115 

Total 

57,820 


$1,430,388 





Total SmartBurns Sold - each Financial Year 



2005 2006 2007 2008 2009 
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Total Annual Financial Year $ Sales 


$600,000 
$500,000 
$400,000 
$300,000 



2005 2006 2007 2008 2009 


Retail Stores - growth and acceptance into major chain stores: 


Financial Year 


1 July to 30 June 


2003 

nil 

2004 

nil 

2005 - introduced 

SmartBurn introduced into wood heating retail stores 

2006 

SmartBurn also introduced into hardware retail stores 

2007 

SmartBurn accepted as a charge-back item to its grocery supermarket 
stores by IGA - Tasmania (Tasmanian Independent Retailers) 

2008 

SmartBurn accepted as a charge-back item to its stores by Mitre 10 
Australia Ltd (Mitre 10, Makit, True Value Hardware) and John Danks & 
Sons Pty Ltd Hardware (Home, Thrifty Link Hardware) 
SmartBurn introduced into all BBQ Galore chain stores in Tasmania & 
Western Australia 

SmartBurn introduced into all Stratco Hardware stores in Western 
Australia 

2009 to 25th June 2009 

SmartBurn introduced into Bunnings Warehouse National stores 

2010 

July 2009 - SmartBurn to be a Warehouse item in the National John 
Danks & Sons group and available to its 700 Thrifty Link & Home 
Hardware stores 
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3. Media Coverage: 


rinanciai rear 


1 July to 30 June 


2003 

nil 

2004 

nil 

2UUi> — introduced 

ml 

2006 

SmartBurn showcased on National ABC Television - The ABC New 
Inventors Television programme 

2007 

SmartBurn showcased on National ABC Television - The ABC New 
Inventors Television programme - 1 00 Episode Special. 
SmartBurn 2006 Episode repeated on National ABC Television - The 
ABC New Inventors Television programme 

2008 

SmartBurn featured on National Channel 9 Television - Your Business 
Success Television programme 

SmartBurn 2006 Episode repeated on National ABC Television - The 
ABC New Inventors Television programme 

SmartBurn featured on West Australian Perth Channel 31 Television - 
News item 

SmartBurn featured in National Magazine - My Business 

2009 to 25th June 2009 

SmartBurn featured on West Australian Regional Channel 7/GWN 
Television - News item. 

SmartBurn 2006 Episode repeated on National ABC Television - The 
ABC New Inventors Television programme 

SmartBurn featured on West Australian Perth Channel 10 Television - 
News item 

SmartBurn featured on West Australian Perth Channel 31 Television - 
News item 

SmartBurn featured on West Australian Regional Channel 7/GWN 
Television - United Nations Association of Australia Awards News item 
SmartBurn featured in National Magazine - My Business 
SmartBurn featured on National Channel 7 Television - Better Homes & 
Garden Television programme 

2010 

July 2009 - SmartBurn featured in National Magazine - Better Homes & 
Garden 
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39 Mt Wellington Highway 
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6 Wharf Street 

125 Grey Street 

Birkenhead Mitre 10 

Mitre 10 Mega Botany 

Grove Mitre 10 

Ecostore www.ecostoredirect.co.nz 

Mitre 10 Mega Glenfield 

Mitre 10 (NZ) Limited 

Ponsonby Mitre 10 
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Tara Johnston, Program Director 
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APPENDIX A 
Calorimeter Room 

The AH HA calorimeter room is an insulated room of internal dimensions 2800 x 2650 x 
2400mm. 

Air flow into the room is from a manually controlled variable speed blower. Air flow out of the 
room is via a 150mm duct with four circular openings. 
The duct is connected to a variable speed fan. 

Air flow air temperatures are measured by five type K thermocouples in both the inlet and 
outlet ducts. Air velocity of the outlet is measured by pitot tube connected to inclined manometer 
and pressure differential transducer. 

The heater sits on Mercury 0-250kg digital scales. The flue system consists of an oil bath 
that isolates the weight of the heater from the rest of the flue. The flue, where it exits from the 
room, passes into an insulated flue casing. 
Total flue length above the top of the scales is set at 4.6 ± 0.1 m. 

Temperatures and transducer signals are fed to a data logger that is connected to a computer. 
A digital signal from the scales is also sent to the computer. 

The calorimeter room heat losses through the walls have been measured from electrical 
resistance heaters of known output. 

During operation, airflow into the room is adjusted to maintain the air pressure in the room at 
atmospheric pressure. 

Data is collected from thermocouples, air flow and scales weight every two minutes. 
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1. INTRODUCTION 

Peter Leonard Hutchison contracted AHHA Testing Laboratory to assess the performance of a flue 
cleaning device with a typical freestanding wood burning heater to AS/NZS4013:1999 and 
AS/NZS4012:1999. The device is designed to self-clean the flue during the normal operation of a 
woodheater via a chemical reaction with the soot deposits. The fuel to be used was hardwood. The 
Flue Cleaning device is shown in Figure 1. 


2. PROCEDURE 

2.1 Samples 

A typical medium sized fan-forced convection woodheater was selected for the test program. It was 
firebrick lined with preheated secondary air injected at the rear of the firebox and primary air directed 
down the front door glass. The heater model is certified to AS/NZS 4013:1999 for particulate 
emissions. 

The flue cleaning device consisted of a hollow steel tube 150mm long, 30 to 60mm diameter with 
partially crimped ends containing the active ingredient (solid material). A material specification data 
sheet provided by South-West Chemical Services identified the active ingredient as a naturally 
occurring non-toxic material. Total mass was 280 grams. 

2.2 Test procedure 

Two tests were performed. The first test without the device fitted and the second with the device 
fitted. 

Photographs were taken of the interior surface of the flue pipe before and after each series of test 
burn cycles during the first test. The flue pipe was prepared with a layer of soot (approx. 1mm thick) 
prior to the commencement of the tests. 

For the second test the device was placed in the firebox on the firebrick base towards the back of 
the firebox. The device was weighed and photographs taken of the interior surface of the flue pipe 
before and after each series of test burn cycles. 

AHHA's calorimeter room - emissions rig was used for testing. The calorimeter and emissions rig 
are described in Appendices A and B respectively. 

Prior to the test series commencing, a number of equipment items were calibrated. 

A preburn leak test was carried out on the heater. The heater was then fitted with a flue and 
operated on high burn for a minimum of sixteen hours to fully cure paint, dry out fire bricks etc. The 
leak test was repeated. 

The firebox volume was then measured by the method described in AS/NZS 4012:1999. Fuel load 
was calculated from the firebox volume. Wood piece size was determined as was the number of 
fuel pieces making up the fuel load. A typical fuel load is shown in Figure 2. 

The heater was then mounted in the calorimeter room on a set of scales and connected to a flue 
system 1 that met the requirements of the Standard regarding Power Output and Efficiency. 


The flue pipe had an existing coating of black soot and creosote on its interior surface. 
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The heater was then operated at three different primary air settings via a single control air slide to 
give the required range of heat outputs:- 

1 . High - air setting fully open. 

2. Low - air setting at the minimum setting. 

3. Medium - air setting to give a cycle time midway between high and low, plus or 

minus 30 minutes. 

For each air setting, a fire was lit in the appliance with paper and wood and a bed of embers built up. 
Where appropriate wood charcoal was added to speed up the process. When the bed of embers 
was 24 to 26% of the single fuel load, a pre-burn cycle was commenced. The appliance was 
operated in such a way as to ensure that conditions at the beginning of the test cycle and the end 
were similar. For low and medium settings the air control was set fully open until the fuel mass 
dropped by 20% of the single fuel load. At this point, the air control was set to the appropriate 
position to give the required bum rate. 

At the end of the pre-burn cycle, the appliance was operated for at least three more cycles in which 
emission samples were collected. Emission sample recovery is described in Appendix C. 


APPLIANCE OPERATING CONDITIONS / INSTRUCTIONS 


Condition 

Comments 

Condition 

Comments 

Leak Test ** 

Pass 

Hot Water Booster 

No 

Fire Box Volume 

54.95 Litres 

Wood Ash Content 

0.42% dry wood 

Wood Type 

Sugar Gum 

Wood Density 

0.87 kg/L dry wood 

Wood Load 

8.96 kg 

Wood Calorific Value 

19.1 MJ/kg dry wood 

Number of Pieces 

7 

Wood Length 

235 mm 

Fan* 

Yes 

Method of Loading 

Front to back 


* Fan Positions Boost / Air setting high ** Post conditioning air flow rate 0.4m 3 /min 
Low / Air setting medium Post burn air flow rate 0.4m 3 /min 

Off / Air setting low (corrected to 20°C and 101 .3kPa) 
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3. RESULTS 

The results of testing the 'Flue Cleaning Device' to AS/NZS 4013:199 and AS/NZS 4012:1999 are 
tabulated in the following tables:- 

3.1 Test 1 - Device not fitted 


3.1.1 Performance - Power 


I Air 
Setting 

Cycle 
No. 

Cycle 
Time 
Min. 

Average 

Power 

kW 

Wood 
Load 
kg (wet) 

Moisture 
% 

Efficiency 

% 

Bum Rate 
kg/hr 
dry wood 

High 

1 

158 

9.6 

9.02 

14.1 

62 

2.9 

High 

2 

152 

9.8 

8.92 

15.1 

62 

3.0 

High 

3 

Average 

154 
155 

9,2 
9.5 

8.84 

15.6 

60 
61 

Z9 
2.9 

Medium 

1 

238 

6.5 

8.95 

14.6 

64 

1.9 

Medium 

2 

240 

6.5 

8.92 

15.2 

65 

1.9 

Medium 

3 

240 

66 

8.98 

14.9 

66 

19 


Average 

239 

6.5 



65 

1.9 

Low 

1 

356 

4.9 

9.00 

15.7 

72 

1.3 

Low 

2 

328 

5.2 

8.87 

14.7 

71 

1.4 

Low 

3 

330 

19 

8.92 

15.5 

68 

14 


Average 

338 

5.0 



70 

1.4 


3.1.2 Performance - Emissions 


Test 

Air 

Cycle 

Total 

Ratio 

Emissions 

Emissions 

Date 

Setting 

No. 

Emissions 

Dilution 


g/kg 




Collected 

Tunnel 

g/Cycle 

(dry wood) 




(mg) 

Sample 



18/11/03 

High 

1 

10.4 

1096 

11.4 

1.5 


High 

2 

12.6 

1100 

13.9 

1.8 


High 

3 

15.4 

1104 

17.0 

2.3 


Average 





1.9 

24/1 1/03 

Medium 

1 

8.0 

1089 

8.7 

1.1 


Medium 

2 

17.3 

1096 

19.0 

2.5 


Medium 

3 

10.4 

1102 

11.5 

1.5 


Average 





1.7 

19/11/03 

Low 

1 

23.9 

1102 

26.3 

3.5 


Low 

2 

10.2 

1106 

11.3 

1.5 


Low 

3 

10.1 

1099 

11.1 

1.5 


Average 





2.2 
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3.2 Test 2 - Device fitted 


3.2.1 Performance - Power 


Air 
All 

oycie 

Kin 

uycie 

T! mo 
1 II 1 16 

Min. 

Average 

ruwi 

kW 

wood 

LUdU 

Moisture 

/o 

• 

Efficiency 

/o 

bum Kaie 

kn/hr 
i\y/ 1 ii 

(citv wood^ 

Vvji y vvwu / 

High 

1 

132 

10.0 

9.00 

13.9 

54 

3.5 

nign 

o 

/ 

1 o4 

1 U.I 

y.uo 

14.0 

OD 

O.O 

High 

3 

136 

10.1 

9.00 

14.9 

56 

3A 


Average 

134 

10.1 



55 

3.5 

Medium 

1 

238 

6.7 

8.94 

14.9 

66 

1.9 

Medium 

2 

242 

6.4 

9.08 

15.4 

64 

1.9 

Medium 

3 

252 

6J. 

9.05 

16.0 

63 

18 


Average 

244 

6.4 



64 

1.9 

Low 

1 

376 

4.7 

9.01 

15.5 

72 

1.2 

Low 

2 

348 

4.7 

8.85 

13.7 

67 

1.3 

Low 

3 

386 

4A 

8.98 

15.4 

71 

1Z 


Average 

370 

4.6 



70 

1.2 


3.2.2 Performance - Emissions 


Test 

Air 

Cycle 

Total 

Ratio 

Emissions 

Emissions 

Date 

Setting 

No. 

Emissions 

Dilution 


g/kg 




Collected 

Tunnel 

g/Cycle 

(dry wood) 




(mg) 

Sample 



25/11/03 

High 

1 

5.6 

1091 

6.1 

0.8 


High 

2 

9.2 

1091 

10.0 

1.3 


High 

3 

9.8 

1102 

10.8 

1.4 


Average 





1.2 

2/12/03 

Medium 

1 

8.6 

1097 

9.4 

1.2 


Medium 

2 

8.5 

1095 

9.3 

1.2 


Medium 

3 

11.3 

1106 

12.5 

1.6 


Average 





1.3 

27/1 1/03 

Low 

1 

8.1 

1102 

8.9 

1.2 


Low 

2 

6.2 

1096 

6.8 

0.9 


Low 

3 

8.0 

1108 

8.9 

1.2 


Average 





1.1 
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3.3 Uncertainty of Measurement Statement 

(a) As required by the standard, the uncertainty of measurement of power output at 5kW has 
been calculated and found to be less than ±5% at a 95% confidence level (coverage factor = 
2). 

(b) The uncertainty of measurement of the particulate emissions factor has been calculated and 
does not exceed ±4% at a 95% confidence level (coverage factor = 2). 


3.4 Summary 


Flue 

Air Setting 

Cycle 

Average 

Average 

Wood Load 

Emissions 

Cleaning 


Time 

Power 

Efficiency 

(wet) kg 

g/kg 

Device 


(Min) 

Output 

% 


(dry wood) 

Fitted 



kW 








8.96 



High 

155 

9.5 

61 


1.9 

No 

Medium 

239 

6.5 

65 


1.7 

(Testl) 

Low 

338 

5.0 

70 


2.2 


Average 



65 


1.9 


High 

134 

10.1 

55 


1.2 

Yes 

Medium 

244 

6.4 

64 


1.3 

(Test 2) 

Low 

370 

4.6 

70 


1.1 


Average 



63 


1.2 ! 


4. CONCLUSION 

4.1 Emission performance 

There was a reduction in particulate emissions of 50% on low setting, 24% on medium setting and 
37% on high setting with the device fitted. 

The appliance particulate emissions factor was reduced by 37%. 

A reduction in particulate emissions indicates higher combustion efficiency. 


4.2 Power output 

The power output on the high setting was 0.6 kW higher with a corresponding faster bum rate. This 
equates to a 6% increase in power output with the flue cleaner installed. 

No significant change occurred on the medium and low air settings. 


15 December 2003 


Page 6 of 10 


Peter Leonard Hutchison 


AHHA Testing Laboratory Report ATL61-03 


4.4 Flue pipe condition 

The interior surface of the flue pipe showed a complete conversion of the black/brown soot and 
creosote deposits into fine white ash on the high setting with the device fitted (approx. 9 hours burn 
time) for 90% of its length. The cooler top 10 % showed no observable change. 

A new thin layer of black soot was deposited in the pipe during the medium and low settings with the 
device fitted (these followed the high setting). 

The high, medium and low settings without the device fitted did not show any observable changes to 
the existing soot/creosote layer. 

4.5 Flue Temperature 

The flue gas temperature was measured at a point 450mm above the heater flue spigot. 
Results are tabulated in the table below. 



Average flue 

Minimum flue 

Maximum flue 

Air control setting 

gas 
temperature 
(degree C) 

gas 
temperature 
(degree C) 

gas 
temperature 
(degree C) 

Test 1 without cleaner- 




High 

383 

227 

607 

Medium 

300 

148 

597 

Low 

249 

151 

595 

Test 2 with cleanen- 




High 

448 

200 

712 

Medium 

272 

146 

617 

Low 

238 

136 

630 


4.6 Mass Loss Rate 

The flue cleaning device lost 10 grams of mass during the 9 hours of operation on the high 
setting, i.e. loss rate of 1 .1 grams/hour. 

A total of 1 gram was lost during the 16 hours on medium and 25 hours on the low settings, i.e. 
loss rate of 0.024 grams/hour (24.4 milligrams/hour). 

The weight loss stated above is the total loss from the mass of the steel casing (due to corrosion) 
and the active ingredient. They therefore do not directly relate to the actual consumption rate and 
life span of the active ingredient in the firebox. 

4.7 Effect on Compliance to AS/NZS 401 3 

The particulate emission results were lower with the device fitted. It would not affect the 
woodheater's compliance to AS/NZS 4013 and would therefore be acceptable to the EPA in 
Australia. 
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FIGURE 1 Photograph of Flue Cleaning Device. 



FIGURE 2 Photograph of typical fuel load. 
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Photo No.1 - Before start of testing Photo No.2 - After test no.1 high setting 



Photo No. 3 - After test no.1 low setting Photo No. 4 - After test no.1 medium setting 



Photo No. 5 - After test no.2 high setting Photo No. 6 - After test no.2 high setting showing 

Bottom flue section. 
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Photo No. 7 - After test no. 2 low setting Photo No. 8 - After test no. 2 medium set 
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APPENDIX B 
Emissions Rig 

The emissions rig consists of dilution tunnel including collection hood, pitot tube for air flow 
measurement, sampling train and extraction fan. 

The sampling train consists of sample probe, double filter assembly including thermocouple, 
gas dryer, high volume air sampler pump, dry gas meter and flow meter. 

Forty seven millimetre glass fibre filters that have been weighed are mounted in the filter 
assembly. 

The pitot tube is connected to an inclined manometer and pressure differential transducer. 
The dry gas meter has a digital pulsed output. 

Data from thermocouples, transducer and dry gas meter are fed to a data logger that is 
connected to a computer. This information is collected at the same time as data from the 
calorimeter room. 

Towards the end of the preburn cycle, the dilution tunnel extraction fan is turned on and the 
dilution tunnel hood is swung over the heater flue. 

When a new cycle commences, the air sampler pump is turned on. This remains on until the 
end of the cycle. Sample flow rate and dilution tunnel flow rate are automatically controlled within 
specified ranges. 


APPENDIX C 


Sample Recovery 

As stated in Appendix B, the sample train consists of a number of components including 
sample probe and double filters. 

At completion of a test cycle, the filters are removed from the filter holders and placed in a 
desiccator for drying of moisture. Condensed and entrapped emissions from the sample probe 
and first filter support are washed with acetone into a glass beaker. The acetone washing is 
allowed to vaporise to dryness and the residue weight determined. The two dried filters are 
reweighed. 

Emission weight is then determined by totalling weight increases from the two filters and 
the residue from acetone washings. 


